schools has resulted in an increase in the intake of students, with the number of students enrolled in pharmacy schools reaching more than 14 000 in 2018. It is worth mentioning that the pharmacy schools in Saudi Arabia are segregated, with the number of female students being slightly higher than the number of male students. 3 According to MOH statistics, the geographical distribution of health care services and professionals varies across different regions of the Kingdom. 12 The availability of qualified, skilled pharmacists to all residents is an important goal in ensuring pharmaceutical care services.
The demand for health care has increased globally, due to an increase in population size, longer life expectancies, and people living with multiple comorbidities. [13] [14] [15] A close look at Saudi Arabia's health profile indicates that the population rose by 45.8% in the past 25 years, reaching 29.9 million in 2015.
14 Life expectancy at birth was 74.8 years in 2016, which is 6 years higher than the regional average and 3.4 years higher than the global average. 2 Communicable diseases, noncommunicable diseases, and injuries account for 12.6%, 78.0%, and 9.4% of the burden of disease respectively.
14 These health indicators demonstrate an increased need for medications and, thus, the accessibility of pharmacies. 13 Since pharmacists are considered the most accessible health care professionals, the country has experienced a continuous demand to produce more pharmacists. However, careful monitoring of pharmacy manpower is required to reach equilibrium in the labour market.
Limited studies have been conducted to address the status of the pharmacy workforce in Saudi Arabia. 3, 16, 17 To the best of our knowledge, no study has examined the supply and demand issue for this field. Also, no evidence has been collected regarding the geographical and gender distribution of pharmacy personnel in the country. Therefore, this study was conducted to evaluate the current pharmacy workforce and to identify pharmaceutical manpower issues in the Kingdom. This will allow for effective monitoring and planning of the future workforce.
| METHODS
While several modelling system approaches are documented in the literature, these approaches vary in sophistication and complexity, starting with a simple deterministic model where a predictable relationship between inputs and outputs is used. Generally speaking, the models fall into 1 these 4 categories: need-based, utilisation or demand-based, health workforce to population ratio, and target setting. 13, [18] [19] [20] [21] Different modelling tools can be utilised to combine some or all of these approaches.
Bates and colleagues highlighted the key challenges and trends that affect pharmacy workforce planning which include workforce distribution, country economic status, capacity building, and workforce gender balance. 15 This paper has adopted all the measures mentioned above, along with a basic integrated model to present pharmacy workforce supply as density. As in the FIP global pharmacy workforce reports, density is expressed as pharmacists per 10 000 population. 13 This simple approach is the most commonly used metric for workforce description and planning. It takes into account population growth as a measure for need and demand. However, due to the locally available data on the population and the number of pharmacists, we used a basic supply model, rather than a supply and demand model. Saudi Arabia publishes a Heath Statistics Yearbook of the health workforce numbers, including the numbers of Saudi and expatriate pharmacists, gender workforce balance, workforce distribution by region, and national population. The relevant data in this study were obtained from the most recent yearbook, which was published in 2016 including the total number of pharmacists, number of pharmacists by region, sector, nationality, and gender. 2 Data on health workforce education, ie, number of pharmacy schools, number of pharmacy students by gender, number of graduates, number of in active workforce, and employment prospects, were obtained from the SCFHS website and publications. 6, 22 This study used a retrospective cross-sectional approach, and data were gathered from March to May, 2018. The retrieved data were cleared, entered, and analysed by using Prizm (version 7.03 GraphPad Software Inc., La Jolla, CA, USA Figure 1 ). 2, 6 Of the government schools, 2 are male only schools-namely Najran University and Albaha University; the only exclusively female programme is at Princess Nourah University. 6 As the number of pharmacy schools increased, the local workforce supply understandably increased.
The total number of students currently enrolled in Saudi pharmacy schools is 14 004. The number of students in pharmacy schools by gender indicates that the proportion of females is slightly higher than males (n = 7610, 54.3%).
The SCFHS report also indicates that 391 pharmacy students are currently studying abroad for their first pharmacy degree. In 2016, the total number of pharmacists in the country was 25 119. 2 To standardise the measure of pharmacists, an analysis of the population density of pharmacists per 10 000 population was conducted. Overall, Saudi Arabia has 7.9
pharmacists per 10 00 people, which is higher than the Eastern Mediterranean region (6.7) and the global average (6.02). 15 However, the study shows an inequitable distribution of pharmaceutical human resources across the country ( Figure 2 ). The more urbanised cities, such as Jeddah and Riyadh, were reported to have the highest proportion of pharmacists per 10 000 population, with 9.88 and 9.7 pharmacists respectively. On the other hand, the less urbanised cities, such as Albaha and Bisha, were found to have the lowest proportion, with 4.4 and 4.6 pharmacists per 10 000 population respectively. 2 The study reveals that 14 395 (57%) pharmacists work in community pharmacy environments, while 5554 (22%) work in other sectors, including scientific offices, factories, and drug stores. Additionally, 4694 (19%) worked in hospitals ( Figure 3 ). Only 476 (2%) were employed in primary health care centres, but the total number of these centres is 5 times the number of pharmacists employed in this sector. 2 This indicates that either pharmacy technicians or other health care professionals run many of the primary health care centre pharmacies ( Figure 4A ). In contrast, the number of pharmacists working in community pharmacies is almost double the number of pharmacies; in other words, each pharmacy is run by at least 2 pharmacists. 2 This indicates that these facilities provide pharmaceutical services under pharmacists' supervision ( Figure 4B ).
The workforce nationality data show increased ratios of nonindigenous pharmaceutical personnel in the profession ( Figure 5A ). Of the total pharmacy workforce of 25 119, 19 598 (78%) are non-Saudi. The government has successfully increased the proportion of Saudi employees in the public sector to 81% (4715), compared to 4.2% (806) in the private sector. The renationalisation of the government sector has effectively created more job opportunities for Saudi pharmacists. The gender distribution of pharmaceutical manpower demonstrates that female pharmacists make up 12.8%
(n = 3218) of the total workforce (n = 25 119), as shown in ( Figure 5B ). The percentage of females working for the government (n = 2365, 40%) is almost 10-fold higher than those hired in the private sector (n = 853, 4.4%), so the unequal gender distribution appears to stem from limited employment opportunities for women in the private sector. 2 The private sector comprises hospitals, polyclinics, community pharmacies, and other institutions. Community pharmacies account for 74.5% (n = 14 395) of the total pharmacist positions in the private sector (n = 19 390), of which only 41 (0.3%) are females. 
| Employment prospects
The Ministry of Civil Services, representing the MOH, annually announces the government jobs available for health care professionals, including pharmacists. For the past 3 years, the employment rate at the Ministry of Heath has fluctuated dramatically. Evaluation of the employment level (n = 14 395) in the private sector is challenging, as each institution works independently. However, the previous data demonstrates that limited jobs are available for indigenous pharmacists.
At the moment, Saudi pharmacists make up only 4.2% of the total workforce in the private sector. According to the SCFHS, those seeking employment include 907 pharmacy first-degree holders and 22 pharmacy specialists. 6 
| DISCUSSION
The current study showed that the density of the pharmacy workforce in Saudi Arabia is higher than the regional average and the global average, indicating that a sufficient supply of pharmacists is available in the nation. However, analysis of the workforce at the country level revealed several issues, including a high proportion of expatriates, inequitable geographical distribution of the workforce (rural versus urban), insufficient workforce in primary health care centres, and unequal gender balance.
The great reliance on non-Saudi pharmaceutical personnel in the Kingdom was essential in past decades. The country was still a developing country before the discovery of oil, so importing expatriates was necessary for developing the country in various fields, including health. 23 Having a single pharmacy school for 42 years limited the supply of native pharmacists and required the recruitment of expatriates. The more recent increase in health-related programmes around the country increased the indigenous health workforce, which gradually replaced international manpower in some sectors. However, the exponential increase in the number of pharmacy colleges, currently 27, might lead to an oversupply. 22, 24 The government has made a great effort to increase the production of national pharmacists around the country.
To give an overview of the quality of pharmacy education in the country, this study looked at pharmacy schools' Another important initiative to increase the proportion of indigenous pharmacists was the renationalisation, or so-called Saudisation, of the profession, especially in the government sector. This is evident as pharmacy students in government schools comprise up to 98% of the total in the Kingdom. Currently, the total number of Saudi pharmacy staff working in the government sector is 4715, which is equivalent to 81% of the pharmacy workforce.
ALMAGHASLAH ET AL. e589
Despite many improvements, inequitable geographic distribution of pharmacy personnel is still occurring around the country. This is not unusual in countries with a large land area, such as Saudi Arabia. The pull factors in the urbanised cities, such as Riyadh and Jeddah, tend to attract the pharmacy workforce. These pull factors include the availability of advanced facilities, better schools, and transportation, compared to less urbanised cities such as Albaha and Bisha. To tackle this issue, the newer pharmacy colleges were established in less urban areas, such as Al Baha University, Shaqra University (opened in 2011), and University of Tabuk (opened in 2013). These new programmes also limit the intake of pharmacy students to the local residents to ensure that they will remain to serve their underserved hometowns after they graduate. Additionally, the government has offered an incentive to applicants for MOH jobs by giving them 2 extra points for choosing a more rural area. have a consultant clinical pharmacist. 16 However, these regulations are not currently implemented, indicating a gap between regulatory bodies and practice authorities.
According to the FIP Global Pharmacy Workforce report (2012), community pharmacy is the main employment sector among pharmacy sectors globally. A more recent global study, conducted in 2016, found that 55% of pharmacists are employed in community pharmacy, followed by hospital (18%), industry (10%), research and academia (5%), and regulation (5%) 15 ; Saudi Arabia also follows this pattern, with 57% of the workforce employed in community pharmacy environments. This distribution of pharmacists by sector indicates that the delivery of pharmaceutical services mainly takes place through community sites, with more specialised pharmaceutical care being delivered in hospital settings. 15 Although community pharmacy, the largest component of the private sector, is the major employer in the market, 2 major issues still exist-the underemployment of indigenous personnel and highly unequal gender distribution. The first issue is that the private sector employs 19 309 pharmacists, which is almost 3 times the number employed by the government, but only 4.2% of them are Saudi nationals. It has been suggested that the private sector has a preference for hiring expatriate workers over nationals due to their lower labour cost, their flexibility, and their willingness to be mobile. On the other hand, social perceptions discourage Saudis from accepting certain jobs in the private sector, such as working in a community pharmacy or being willing to integrate into a multicultural, multinational environment. 25 An increase in the proportion of indigenous pharmacists could result in several benefits, including better understanding of culturally sensitive issues and increased numbers of staff who speak Arabic. Currently, few of the expatriate staff speak Arabic, while the majority speak English as a second language. 26 Also, it will result in lower turnover rates and a more sustainable workforce. Native pharmacists are also needed to fulfil the New Pharmacy Model for Vision 2030 in Saudi Arabia. The vision aims to expand the provision of community pharmacy further by dividing the sector into general and specialised pharmacies, both responsible for dispensing medications and providing more patient-centred pharmaceutical care. 17 Improper gender distribution is a major issue, with only 4.6% of the total pharmacists in the private sector being females. Conversely, the global mean of females in the pharmacy profession was 56% in 2016, with a trend towards higher rates of women entering the profession. This indicates that, globally, pharmacy is still an attractive career choice for females. 15 Overall, women graduate at a slightly higher rate than males, but make up a very small segment of the total workforce. This is not just a Saudi issue. According to the International Labour Organisation, women's participation in the workforce is limited in all of the Middle Eastern countries.
In 2012, the participation rate was as low as 19%, and their unemployment rate was 19.3%, which was twice the rate for men. Ironically, in some Gulf regions, women are graduating at a rate approaching double that of men. 28 However, limited numbers of females are employed, as they are often passed over in favour of less competent male workers. Historical, social, and religious factors have contributed to the limited participation of female staff in the workforce. 24 In Saudi Arabia, the 2015 literacy rate among females older than 15 years of age reached 91.4%, but their participation in the workforce was as low as 18.2%, as noted by the WHO. The WHO argued that there is a need for gender equality and equal rights in the health care system in order to sustain the achievements made so far. 29 The 2018 Future Saudi Health Workforce Challenges and Opportunities conference, which was conducted by the SCFHS, suggested a few recommendations regarding the pharmacy profession. A crucial recommendation was allowing female pharmacists to be hired in community pharmacies that are linked to private hospitals or are located in shopping malls. However, this would only slightly increase the employment opportunities for women pharmacists.
While community pharmacies make up the largest employment sector, restricting the location of the community pharmacy would still limit the jobs available for females. Hence, this regulation might be reconsidered to include all community pharmacies. Another possible solution is to increase the nationalisation of the private sector by requiring them to hire a certain percentage of Saudi pharmacists. 14 004 students at various pharmacy schools. If acceptance continues at the current rate, the unemployment rate will probably continue to increase. Reducing the intake of pharmacy students at the national colleges, as well as eliminating the international scholarship for pharmacy first degree, would help to prevent an oversupply of pharmacists. 22 However, ensuring the balance between supply and demand requires that the private sector assumes accountability for providing jobs for the local workforce. In addition, further expansion of the role of the pharmacist would create new career pathways to accommodate future pharmacists. For example, allowing pharmacists to become nonmedical prescribers or to run certain clinics, such as anticoagulation clinics, would increase the work possibilities. 
| Study limitations
It is known that population and pharmacy workforce projections are multifactorial, not all of which can be considered, as some determinants are unpredictable. Population projections depend on assumptions about mortality rate, disease pattern, life expectancy as well as migration. 20, 29 Pharmacy workforce projections are affected by additional influences such as the economy, population demand for pharmaceutical services, health care policy, and the participation of health professionals to workforce capacity. 15 In general, changes in any of these assumptions may influence these projections.
The changes in these projections were not evaluated in the current investigation as it was cross-sectional in design and data are valid as of April 2018. Hence, ongoing monitoring of these supply and demand projections is essential for future planning.
Pharmacy workforce data are limited worldwide, and Saudi Arabia is not different. The current study data were obtained from 2 sources namely The Health Statistics Yearbook 2016 and SCFHS publications. 2, 6, 22 The Heath Statistics Yearbook is published by the Saudi MOH every 3 years and is the official publication that monitors health workforce including pharmacy. This data source does not take into account the demand factors nor does it represent an important portion of pharmacy workforce, ie, pharmacy support personnel. Another limitation of this source is using pharmacist-to-population ratios as a measure for workforce evaluation, which does not reflect the whole picture. This crude measure does not address workforce productivity and working pattern. Data on inactive pharmacy
workforce are not accurately documented. Up until the recent publication by SCFH, 22 the proportion of the inactive workforce has not been gaining the required attention, as the MOH focuses only on the number of health care disciplines students, graduates, and active workforce neglecting inactive pharmacy human recourses. The Third Scientific
International Conference of the Saudi Commission for Health Specialties served as a valuable source of data that called attention to inactive pharmacy workforce and employment prospects. 22 Another possible limitation of the current study is the data obtained from MOH were published in 2016 while SCFHS data were published in early 2018; this might have led to some slight inaccuracy, but we do not presume that this might have affected the overall conclusions of this research. Data on pharmacy workforce employed in nonhealth-related sectors such as academia, pharmaceutical industry, and marketing are not well-documented in MOH nor in SCFHS because working in these sectors does not require obtaining a professional license. The SCFHS uses the number of licenses to reflect the number of pharmacists.
| CONCLUSIONS
The aims of this study were to evaluate the pharmacy workforce in Saudi Arabia and to identify pharmaceutical manpower issues. This will allow for effective monitoring and future planning for the workforce. In general, the exponential increase in the number of pharmacy schools has produced more indigenous pharmacists for the rural areas of the country, but inequitable distribution of the workforce is still an issue. A great reliance on nonindigenous pharmacists, particularly in the private sector, still exists. Employed male pharmacists greatly outnumber females, mainly due to the cultural and social factors that limit the participation of women in community pharmacy, which is the largest employment sector. The employment rate shows limited opportunities for Saudi pharmacists at MOH, as they have already Saudised almost all pharmacy positions at these health care facilities. However, the private sector needs to assume responsibility for their share of the renationalisation of the profession.
